Polymer Engineering (PO)
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ENO010 301A: ENGINEERING MATHEMATICS II
(Common to all branches except CS & IT)

Teaching scheme Credits: 4

2 hours lecture and 2 hour tutorial per week

Objectives
* To apply standard methods and basic numerical techniques for solving
problems and to know the importance of learning theories in Mathematics.

MODULE 1 Vector differential calculus ( 12 hours)

Scalar and vector fields — gradient-physical meaning- directional
derivative-divergence an curl - physical meaning-scalar potential conservative field-
identities - simple problems
MODULE 2 Vector integral calculus ( 12 hours)

Line integral - work done by a force along a path-surface and volume
integral-application of Greens theorem, Stokes theorem and Gauss divergence
theorem
MODULE 3  Finite differences ( 12 hours)

Finite difference operators 8,7,.B,g and & - interpolation using
Newtons forward and backward formula — problems using Stirlings formula,
Lagrange’s formula and Newton’s divided difference formula
MODULE 4  Difference Calculus ( 12 hours)

Numerical differentiation using Newtons forward and backward
formula — Numerical integration — Newton’s — cotes formula — Trapezoidal rule —
Simpsons 1/3™ and 3/8" rule — Difference equations — solution of difference equation

MODULE § Z transforms ( 12 hours)
Definition of Z transforms — transform of polynomial function and
trignometric functions - shifting property , convolution property - inverse

transformation — solution of 1* and 2™ order difference equations with constant
coifficients using Z transforms.
Reference
1. Erwin Kreyszing — Advance Engg. Mathematics — Wiley Eastern Lud.
B.S. Grewal - Higher Engg. Mathematics - Khanna Publishers
B.V. Ramana - Higher Engg. Mathematics — McGraw Hill
K Venkataraman- Numerical methods in science and Engg -National publishing
co
5.5 Sastry - Introductory methods of Numerical Analysis -PHI
T.Veerarajan and T.Ramachandran- Mumerical Methods- McGraw Hill
Babu Ram — Engg. Mathematics -Pearson.
H.C.Taneja Advanced Engg. Mathematics Vol | — 1.K.International
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ENO010 302: Economics and Communication Skills
(Common to all branches)

Teaching scheme
2hours lecture and 2 hours tutorial per week ' Credits: 4(3+1)
Objectives

« To impart a sound knowledge of the fundamentals of Economics.

Economics
Module I (7 hours)
Reserve Bank of India-functions-credit control-quantitative and qualitative techniques
Commercial banks-functions- Role of Small Industries Development Bank of India
and National Bank for Agriculture and Rural Development
The stock market-functions-problems faced by the stock market in India-mutual funds

Module II (6 hours)

Multinational corporations in India-impact of MNC’s in the Indian economy
Globalisation-necessity-consequences

Privatisation-reasons-disinvestment of public sector undertakings

The information technology industry in India-future prospects

Module III (6 hours)

Direct and indirect taxes- impact and incidence- merits of direct and indirect taxes-
progressive and regressive taxes-canons of taxation-functions of tax system-

tax evasion-reasons for tax evasion in India-consequences-steps to control tax evasion
Deficit financing-role-problems associated with deficit financing

Module IV (5 hours)

National income-concepts-GNP. NNP., NI Pl and DPI-methods of estimating national
income-difficulties in estimating national income

Inflation-demand pull and cost push-effects of inflation-government measures to
control inflation

Module V (6 hours)

International trade-case for free trade-case for protectionism

Balance of payments-causes of disequilibrium in India’s BOP-General Agreement on
Tariffs and Trade-effect of TRIPS and TRIMS in the Indian economy-impact of WTO
decisions on Indian industry

Text Books

|. Ruddar Datt. Indian Economy. S.Chand and Company Ltd.

2. K.K.Dewett. Modern Economic Theory, S.Chand and Company Ltd.
References

1. Paul Samuelson, Economics. Tata McGraw Hill

2. Terence Byres, The Indian Economy. Oxford University Press

3. S.K.Ray. The Indian economy. Prentice Hall of India

4. Campbell McConnel. Economics. Tata McGraw Hill
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Communication Skills

Objectives
* To improve Language Proficiency of the Engineering students
* Toenable them to express themselves fluently and appropriately in
social and professional contexts
* To equip them with the components of different forms of writing

MODULE - 1 (15 hours)

INTRODUCTION TO COMMUNICATION

Communication nature and process, Types of communication - Verbal and Non
verbal, Communication Flow-Upward, Downward and Horizontal, Importance of
communication skills in society, Listening skills, Reading comprehension,
Presentation Techniques, Group Discussion, Interview skills, Soft skills

MODULE - 1I (15 hours)

TECHNICAL COMMUNICATION

Technical writing skills- Vocabulary enhancement-synonyms, Word Formation-
suffix, affix, prefix, Business letters, Emails, Job Application, Curriculum Vitae,
Report writing- Types of reports

Note: No university examination for communication skills. There will be internal
evaluation for 1 credit.

REFERENCES

1. The functional aspects of communication skills, P.Prasad and Rajendra K.
Sharma, 5.K. Kataria and sons, 2007

2. Communication skills for Engineers and Scientists, Sangeeta Sharma and
Binod Mishra, PHI Learning private limited, 2010

3. Professional Communication, Kumkum Bhardwaj, 1.K. International (P)
House limited, 2008

4. English for technical Communication, Aysha Viswamohan, Tata Mc Graw
Publishing company limited, 2008

POO10 303: Polymer Science - 1

Teaching scheme Credits: 4
2 hours lecture and 2 hour tutorial per week

Objectives
o Toimpart the fundamental concepts of polvmeric materials
*  To fumiliarize polymerization reaction mechanisms and kinetics

Module 1 (10 hours)

Importance in everyday life, Functionality of monomers- bi-functional systems, poly
functional systems. polymerisability, degree of polymerization. Differences between polymer
and low molecular weight systems, Classification- examples for natural polymer, synthetic
polymer, homo polymer, copolymer, inorganic polymer and biopolymer. ldea about linear
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polymer, branched polymer, ladder polymer, crosslinked polymer, homochain polymer and
hetero-atomic chain polymers. Nomenclature

Module 2 (15 hours)

Need for average polymer molecular weight, Different averages in polymer molecular
weight- Number average, weight average, viscosity average, z- average molecular weights,
molecular weight distribution, polydispersity index, simple numerical problems to illustrate
average molecular weight, basic principles of the following methods: end group analysis,
colligative property measurements, osmometry, vapour phase osmometry, light scattering,
ultracentrifugation, viscometry and gel permeation chromatography

Module 3 (10 hours)

Addition polymerization, mechanism and kinetics of free radical polymerization, cationic
polymerization and anionic polymerization, free radical initiators, control of molecular
weight, inhibition, autoacceleration, chain transfer

Module 4 (15 hours)

Condensation polymerisation, Carother’s equation, gelation, coordination polymerisation,
Ziegler-Natta catalysts, ring opening polymerization, copolymerization, different types of
copolymers, monomer reactivity ratio, copolymer equation

Module 5 (10 hours)
Polymerization techniques, bulk polymerization, solution polymerization, suspension
polymerization, emulsion polymerization, interfacial polymerisation

References
1. F.W. Billmeyer, Textbook of Polymer Science, Wiley international publishers, 1984.
2. Joel R. Fried, Polymer science and Technology, Prentice Hall, NJ, 1995
3. J.M.G. Cowie, Polymers: Chemistry and Physics of Modern Materials, Blackie,
London, 1991.
4. R.). Young and P.Lovell, Introduction to Polymers, 2nd Ed., Chapman & Hall, 1991.

5. Premamoy Ghosh, Polymer Science and Technology of Plastics and Rubbers, Tata
MeGraw - Hill, New Delhi, 1990.

6. H.R. Allcock and F.W. Lampe, “Contemporary Polymer Chemistry”, Prentice Hall
1981.

7. F.W.Billmeyer, = Text Book of Polymer Science”, Wiley Interscience, 1971.

8. F.Rodrigues. * Principles of Polymer systems”, Me Graw Hill, 1970

PO010 304: Computer Programming

Teaching scheme Credits: 4
3 hours lecture and | hour tutorial per week

Objectives
s To provide the basic concepts of computer hardware and software
« Togenerate C programming concept among the students

Module 1 (12 hours)

Computer fundamentals. classification. mainframe, mini and microcomputers. block
schematic of personal computers. Concept of software and hardware, concepl of operating
systems. Programming languages. classification. machine language. assembly language and
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high level language. Program development, flow charts and algorithms. Compilers,
assemblers

Module 2 (15 hours)

C Programming, Introduction to C programming language, compilation of C programs.
Structure of a C program, input/output statements, fundamental data types, wvariables,
identifiers, keywords, operator precedence and associativity, arithmetic expressions. Loop
statements-for, while, do-while. Decision statements-if, nested if, switch statements, break
and continue statements, example for a simple C program

Module 3 (15 hours)

Arrays and structures: single and multidimensional arrays, character arrays and its
initializations. String and its initializations. Declaration and initialisation of structure
variables, array of structures and nested structures. Example programs using structures,
unions

Module 4 (8 hours)
Functions-concept, function declaration and calling, arguments and local variables, parameter
passing methods in C function, array passing in C function. Concept of recursive functions

Module 5 (10 hours)
Pointers and files: declaration, passing pointers to a function, accessing array elements using
pointers, operation on pointers. Opening and closing a file, creating and processing a file

References
. Programming in C : E Balaguruswamy
2. LetusC : Y.P.Kannetkar
3. Pointers in C : Y.P.Kannetkar
4. Programming with C : Bryan.5.Gottfried, Tata McGrawHill
PO010 305: Organic Chemistry
Teaching scheme Credits: 4

3 hours lecture and | hour tutorial per week

Objective
*  To familiarize the organic reaction mechanisms and spectroscopic methods

Module 1 (10 hours)

Chemical bonding and molecular structure, electronic effects in organic molecules, inductive,
mesomeric and hyperconjugation effects, acids and bases, reactive intermediates in organic
chemistry- carbocations, carbanions, free radicals, carbenes and nitrenes.

Module 2 (15 hours)

Organic reaction mechanisms, introduction. Substitution and Elimination reactions: detailed
study of SN,, SN, SN;, SN,". SN." and borderline mechanisms. Mucleophilicity and basicity,
leaving group effects. solvent effects, neighboring group participation. Detailed study of
elimination reactions (E,. Es. and Elch mechanisms), substitution vs. elimination.

Module 3 (10 hours)
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Rearrangement Reactions: common rearrangements in organic chemistry, rearrangement of
carbocations, non-classical carbocations. Catalysis by acid & bases, Lewis acid catalysis,
Phase transfer catalysis and applications of crown ethers. Methods of determination of
organic reaction mechanisms.

Module 4 (15 hours)

Isomerism of organic compounds: isomerism, definition and classification, molecular
representation, stereo isomerism, conformation, configuration, chirality and optical activity,
stereocentre, racemisation and methods of resolution, chiral synthesis, optical purity and
enantiomeric excess, configurational nomenclature, D, L, R and S, determination of
configuration, geometrical isomerism, E/Z notation, interconversion of geometrical isomers,
conformational analysis of acyclic and cyclic molecules, rotation about bonds, concepts of
dihedral angle, torsional strain, optical rotatory dispersion and circular dichroism.

Module 5 (10 hours)

Organic Spectroscopy: principles and applications of UV, IR, NMR, ESR spectroscopic
techniques for the structure elucidation of organic compounds, problem solving approach.
Recent advances in NMR techniques, 13C-NMR, 2 dimensional NMR. spectroscopy.

References
1. Morrison & Boyd, Organic Chemistry, Prentice Hall. New Delhi, 6" edition,1992
2. B.S.Bahl and Arun Bhal, Advanced Organic Chemistry, S. Chand & Co. Ltd,
New Delhi, 15" edition, 1998
3. LL.Finar, Textbook of Organic Chemistry, ELBS, 5th edition, 1996
4. Jerry March, Advanced Organic Chemistry, John Wiley & Sons, New york, 1992

PO010 306(CE) Strength of Materials & Structural Engineering
(Common with ME010 306(CE), AU010 306(CE)and PE010 306(CE))

Teaching Scheme:-
3 hours lecture and 1 hour tutorial per week Credits: 4

Objectives
o To study internal effects produced and deformations of bodies caused by
externally applied forces.
e To understand the stresses and strains in different materials and analyse
strength characteristic of structural members.

Module I (15 hours)

Introduction to analysis of deformable bodies:-

stresses due to normal, shear and bearing loads-Axial and shear strains —

Simple stresses and strains: Material behavior - uniaxial tension test - stress-strain diagrams.
Hooke's law for linearly elastic isotropic material.

Elastic constants - relation between them - Bars of varying cross section -Composite sections-
Equilibrium and compatibility conditions- Temperature stresses

Module 11 (10 hours)

Bending moment and shear force: Cantilever, simply supported and overhanging beams -
concentrated and U.D loading(analytical method) Relation between load shear force and
bending moment.
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Module IT1 (15 hours)

Stresses in beams: Pure bending - flexure formula for beams - assumptions and limitations
-section modulus - flexural rigidity - economic sections beams of uniform strength. Shearing
stress formula for beams - assumptions and limitations.

Deflection of beams: Moment-curvature relation - assumptions and limitations singularity
functions - Macaulays method - moment area method for simple cases.

Module IV (10 hours)

Torsion: Torsion theory of elastic circular bars — solid and hollow shaft assumptions
and limitations - polar modulus- torsional rigidity - economic cross-sections.

Pressure vessels: Thin and thick cylinders-Lame's equation-stresses in thick cylinders
due to internal pressure — compound pipes.

Module V (10 hours)

Combined stresses: Principal stresses and planes-Mohr's circle representation of stress in 2D
problems. Use of strain gage rosettes. Combined axial, flexural and torsional loads.

Theory of columns: Buckling theory -Euler's formula for long columns - assumptions and
limitations - effect of end conditions - slenderness ratio - Rankine's formula for intermediate
columns -Eccentric loading of columns - kern of a section (rectangular and circular section).

Text Books

1. Timoshenko.S.P, Strength of Materials, Part 1,D.Van Nostrand company, Inc. Newyork.
2. Bansal R.K,, Strength of Materials, Lakshmi Publications, Mew Delhi.

3. Mott, Robert L, Applied strength of materials, 5™ Edn, Prentice Hall of India.

4. Popov E.P., Engineering Mechanics of solids, Prentice Hall of India, New Delhi..

Reference Books
1. Nash.W.A | Strength of Materials, Schaum’s Outlines,$th Edn, TMH
2. Gere, James M, Mechanics of Materials, Cengage Learning.
3. Shames IH , Pitarresi, James.M, Introduction to Solid Mechanics, Prentice Hall of India.

PO010 307: Chemistry Lab

Teaching scheme Credits: 2
3 hours practical per week

Objective
* Tocreate skills in organic synthesis and skills in analytical methods

A. Organic synthesis
1. Synthesis of ethyl n- butyl acetoacetate by the acetoacetic ester condensation
Synthesis of 3-nitrobenzoic acid from benzoic acid
Nitration of aromatic hydrocarbons.
Side chain oxidation of aromatic hydrocarbons.
Benzoylation of phenols.
Preparation of solid esters.
Bromination of amines.

=1 o La B L kg

B. Purification and characterization of organic compounds
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|. Purification (fractional crystallization, fractional distillation, chromatography) and
separation of the components of a binary organic mixture (liquid-liquid, liquid-solid
and solid-solid) using chemical analysis and IR and NMR spectral data.

2. Identify the components of the given binary mixture.

3. Checking the purity of the separated components on TLC plates.

PO010 308: Computer Lab

Teaching scheme Credits: 2
3 hours practical per week

Familiarisation of DOS commands and WINDOWS.
Simple C programs with control statements and loops.
Programs handling one-dimensional array.
Programs handling multidimensional array
Programs using a simple function.

Functions having arguments.

Recursive functions.

Programs handling structures.

. Programs using pointers.

10. Programs involving files.

11. A simple graphic program.

CEEA R W
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ENO010 401: Engineering Mathematics 111
(Common to all branches)

Teaching scheme Credits: 4

2 hours lecture and 2 hour tutorial per week

MODULE 1 Fourier series ( 12 hours)
Dirichlet conditions — Fourier series with period 2 n and 21 — Half range sine and
cosine series — Harmonic Analysis — r.m.s Value
MODULE 2 Fourier Transform ( 12 hours)
Statement of Fourier integral theorem — Fourier transforms — derivative of transforms-
convolution theorem (no proof) — Parsevals identity
MODULE 3 Partial differential equations ( 12 hours)
Formation by eliminating arbitrary constants and arbitrary functions — solution of
Lagrange’s equation — Charpits method —solution of Homogeneous partical
differential equations with constant coefficients
MODULE 4 Probability distribution (12 hours)
Concept of random variable , probability distribution — Bernoulli’s trial — Discrete
distribution — Binomial distribution — its mean and variance- fitting of Binominal
distribution — Poisson distribution as a limiting case of Binominal distribution — its
mean and variance — fitting of Poisson distribution — continuous distribution- Uniform
distribution — exponential distribution — its mean and variance — Normal distribution —
Standard normal curve- its properties
MODULE 5 Testing of hypothesis ( 12 hours)
Populations and Samples — Hypothesis — level of significance — type | and type 11
error — Large samples tests — test of significance for single proportion, difference of
proportion, single mean, difference of mean — chi —square test for variance- F test for
equality of variances for small samples
References
I. Bali& lyengar — A text books of Engg. Mathematics — Laxmi Publications Ltd.
2. ML.K. Venkataraman - Engg. Mathematics vol 11 3" year part A & B — National
Publishing Co.
3. LN. Sneddon — Elements of partial differential equations — Mc Graw Hill
B.V. Ramana — Higher Engg. Mathematics — Mc Graw Hill
5. Richard A Johnson — Miller Fread's probability & Statistics for Engineers-
Pearson/ PHI
6. T. Veerarajan — Engg. Mathematics — Mc Graw Hill
7. G. Haribaskaran - Probability. Queueing theory and reliability Engg. - Laxmi

Publications
8. V. Sundarapandian - probability .Statistics and Queueing theory — PHI
H.C.Taneja — Advanced Engg. Mathematics Vol 11 - 1.K.International

10. A.K.Mukhopadhyay-Mathematical Methods For Engineers and Physicists-
LK. International
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EN010 402(ME): PRINCIPLES OF MANAGEMENT
(COMMON WITH EN010 502(ME))

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
e« To develop an understanding of different functional areas of
management.
e To understand the finctions and duties an individual should perform in
an organisation.

Module I (12 hours)

Management Concepts: Vision, Mission, Goals and Objectives of management-MBO-
Scientific management- Functions of management- Planning- Organizing- Staffing-
Directing- Motivating- Communicating- Coordinating- Controlling- Authority and
Responsibility- Delegation- Span of control- Organizational structure- Line, Line and staff
and Functional relationship.

Module 11 (12 hours)

Personnel Management: Definition and concept- Objectives of personnel management-
Manpower planning- Recruitment and Selection of manpower- Training and development of
manpower- Labour welfare- Labour turnover- Quality circle- Industrial fatigue- Industrial
disputes-Method of settling disputes- Trade unions.

Module III (12 hours)

Production management: Objectives and scope of production management- Functions of
production department- production management frame work- product life cycle-Types of
production- Production procedure- Project planning with CPM and PERT- Basic concepts in
network.

Module IV (12 hours)

Financial Management: Objectives and Functions of Financial Management- Types of
Capital- Factors affecting working capital- Methods of financing.

Cost Management: Elements of cost- Components of cost- Selling Price of a product.

Module ¥V (12 hours)

Sales and Marketing Management: Sales management- Concept- Functions of sales
department- Duties of sales engineer- Selling concept and Marketing concept- Marketing-
Definition and principles of marketing- Marketing management and its functions- Sales
forecasting- Pricing- Advertising- Sales promotion- Channels of distribution- Market
research.

Text Books
1. Koontz and Weihrich, Essentials of Management, Tata McGraw Hill,
2. Mahajan M., Industrial Engineering and Production Management. Dhanpat Rai and Co.

-

3. Kemthose and Deepak, Industrial Engineering an Management, Prentice Hall of India.

Reference Books
1. Martand Telsang. Industrial Engineering and Production Management.
Khanna O.P.. Industrial Engineering and Management, Dhanpat Rai and Co.
Philip Kotler, Marketing Management, Prentice Hall of India.
Sharma S. C. & Banga T. R.. Industrial Organisation and Engineering Economics,
Khanna Publishers.
5. Prasanna Chandra. Financial Management, Tata McGraw Hill.
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POO010 403: Polymer Physics

Teaching scheme Credits: 4
2 hours lecture and 2 hour tutorial per week

Objectives
*  Toimpart the concept on polymeric deformation
*  Toimpart the awareness on rheological properties

Module 1 (10 hours)

Stress- engineering stress, true stress. Strain- engineering strain, true strain. Modulus-
Young’s modulus, compression modulus, bulk modulus. Compliance, Poisson’s ratio, elastic
solid, Hooke’s Law, viscous fluid, Newton’s law, viscoelastic materials, difference in the
response of elastic solid, viscous fluid and viscoelastic materials under static and dynamic
conditions, factors affecting viscoelasticity

Module 2 (15 hours)

Short-term properties, Long-term properties-creep, stress relaxation. stress- strain curves,
hysteresis, tangent modulus, secant modulus, proportionality limit, Mechanical models-
spring, dashpot, Maxwell and Voigt models, Generalised equations for Maxwell and Voigt
models, Equations for Maxwell and Voigt models under creep and stress relaxation situations,
Maxwell-Weichert model, Burger model, Deborah number

Module 3 (10 hours)

Time-temperature equivalence principle, Boltzmann superposition principle, simple
numerical problems based on Boltzmann superposition principle. Dynamic mechanical
properties- storage modulus, loss modulus, tan 8, damping

Module 4 (10 hours)

Rubber elasticity, molecular requirements of rubber-like elasticity, energy driven elasticity.
entropy driven elasticity, thermoelastic experiment, Gough-Joule effect, thermodynamics of
rubber elasticity

Module 5 (15 hours)

Newtonian fluids and non-Newtonian fluids, Power law, shear rate dependent fluids-
psuedoplasticity, dilatancy. Time dependent fluids- thixotropy, rheopexy. Rheological
measurements- plasticity retention index, oscillating disc rheometer: curing characteristics,
scorch time, induction time, cure time, capillary rheometer: entrance effect, Rabinowitsch
correction, cone and plate viscometer, Mooney viscometer, melt flow index. Elastic effects in
polymer melt flow- die swell, elastic turbulence, melt fracture, shark skin, draw down

References
I. David J. Williams, Polymer Science and Engineering, Maclaren and Sons.
Newyork 1978
2. H.F. Haufman and J.J. Falcetta, Introduction to Polymer science and Technology, S P
E Text Book, John Wiley & Sons New York 1997
3. ). D. Ferry, Viscoelastic Properties of Polymers, John Wiley & Sons NewYork 1971
R.J.Samuels, Structured Polymer Properties, John Wiley & Sons, New York, 1974,
J. A, Brydson, Flow Properties of Polymer Melts
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PO010 404: Polymer Science - 11

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objective
«  Toimpart the basic knowledge in structure-property relationship of polymers

Maodule 1 (10 hours)

Amorphous state, molecular motion, first order and second order transitions, Ty, T, factors
affecting T,, secondary transitions, free volume, kinetic, and thermodynamic views of glass
transition, factors influencing glass transition temperature

Module 2 (10 hours)

Crystalline state, crystal systems, unit cells, primitive cell, Bravais lattices, polymorphism,
polymer single crystals, lamellae, spherulites, supermolecular structures, fringed micelle
model, degree of crystallinity, factors affecting crystallinity, X-ray diffraction, copolymers,
linear and cyclic arrangement.

Module 3 (15 hours)

Polymer solutions, terms and definitions, types of solutions, Hildebrand approach, Flory
Huggins theory, thermodynamic view of miscibility, upper critical solution temperature
(UCST), lower critical solution temperature (LCST), concentration regimes in polymer
solutions, theta conditions.

Module 4 (15 hours)

Chemical reactivity of linear and crosslinked polymers, hydrolysis, acidolysis, aminolysis,
hydrogenation, addition and substitution reactions, cross linking reactions, reactivity of
functional groups, polymer analogous reactions, polymer bound reagents, chain end and
random degradation, degradation by oxygen, ozone, heat, UV light, micro-organism, crazing,
weathering, stabilisation to prevent degradation.

Module 5 (10 hours)

Effect of polymer structure on dielectric constant, capacitance, dielectric loss, power factor,
dissipation factor and loss factor, prediction of molar polarization and effective dipole
moment, effect of additives on elecirical properties of polymers, effect of polymer structure
on optical properties, clarity, transparency, haze, transmittance, reflectance, gloss, prediction
of refractive indices of polymers by group contributions.

References
I. Paul C. Painter and Michael M. Coleman, Fundamentals of Polymer Science,
Technomic Publishing Co. Inc., Lancaster, USA, 1994.
UIf W. Gedde, Polymer Physics, Chapman & Hall, 1995.
D.W. Van Krevelen And P.J. Hoftyzen, “Properties Of Polymer, 3" Edition Elsevier
Scientific Publishing Company Amsterdam — Oxford - Newyork. 1990
4. J.E. Mark Ed.AIP, Physical Properties Of Polymers Hand Book, Williston, Vi, 1996.
D.A.Seanor, ed., Electrical properties of polymers, Acadamic press, Newyork, 1982.
6. Jozef Bicerano, Prediction Of Polymer Properties, Second Edition, Marcel Dekker
Inc. MNewvyork, 1995,
7. L.M.Ward & D.W.Hadley. An Introduction to the Mechanical Properties of Solid
Polymers, John Wiley & Sons. Chichester, England, 1993,
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POO010 405: Chemical Engineering - I

Teaching scheme Credits: 4
3 hours lecture and 1 hour tutorial per week

Objectives
»  Tocreate basic concepts of chemical engineering and fluids

Module 1 (10 hours)

Introduction, units, concept of atomic weight, equivalent weight and moles, composition of
solids- weight percent and mole percent, composition of liquids and solutions, concentration,
molarity and normality, pH, specific gravity scales, gas constant, gaseous mixtures, ideal gas
law, van Der Waal’s equation, Dalton’s law, Amagat’s law, average molecular weight and
density, critical properties

Module 2 (15 hours)

Material balance without chemical reactions- introduction, key component, recycling and
bypass operations, purging, steady and unsteady state operations, material balance problems
involving mixing, leaching, evaporation, distillation and absorption. Material balance with
chemical reactions- definition of terms, limiting reactant, excess reactants, percentage yield,
degree of completion- typical problems

Module 3 (10 hours)

Properties and nature of fluids, ideal fluid, real fluid, density, specific weight, specific
volume, surface tension, compressibility, capillarity, absolute and gauge pressures, fluid
statics, hydrostatic equilibrium, Pascal's law, measurement of pressure using manometer, U-
tube manometer, differential manometer, inverted manometer, micro manometer

Module 4 (15 hours)

Fluid flow phenomena, flow of incompressible fluid, classification of flow, steady and
unsteady state flow, uniform and non uniform flow, one, two, and three dimensional flow,
Newtonian and non-Newtonian fluids, viscosity, momentum flux, Reynolds experiment,
laminar and turbulent flow, turbulence, nature of turbulence, flow in boundary layers,
boundary layer separation, isothermal and adiabatic flow, temperature lapse rate, barometric
equation

Module 5 (10 hours)

Equation of continuity, Euler equation, Bernoulli’s theorem, correction factors, friction factor.
Hagen Poisuille equation, velocity distribution for laminar flow, velocity distribution for
turbulent flow, measurement of fluid flow, pitot tube, orificemeter, venturimeter, rotameter

References

Mc Cabe and J.M Smith. Unit Operations in Chemical Engineering, McGraw-Hill
publishing company, New Delhi

Streeter, Fluid Mechanics.

Jagadish Lal, Fluid Mechanics.

P.N Modi, Hydrawlics and Fluid mechanics.

. Stochiometry, Tata McGraw Hill Company limited. New Delhi, Bhatt & Vora
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